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SPECIR CATION 
New Molded Drug 

The present Invention relates to a new lod-fthaped drug substantiallv capable of being pierced in 
a living body as a whole. An obiect of the present invention Is to providB a new drug delWefy Byetem for - 
B drugs to be appllsd locally to an affected part of patient , ^ j , 

Recently, studies are made Intensively on an admlnlstFotlon metiiod In which a drug Is given 
continuously to an affected port or around the part of a patient having local tumor or cancerfor a long 
period of time. For the oontrolled-rBiease admlniatratlon by the local application of a drug, ttarahave 
been known various methods such aa a nrwthod wherein capsules contBining e drug ere embadcted 
1 0 around an affected part a method wherein a drug Is shaped Into tablets or pellets using an oxclplent 1 0 
such as a resin. If necessary, and they are embeddsd around an affected part a method wherein a dmg 
Is treated with a capsule-forming agent by a process known perse, the thus obtained rnjcro-cepsules 
containing the drug are injected in a muscle or blood vessel around an affected part so that the 
capsules stay In the caplllary vessels near the affected part to allow the drug to exude from the ^ ^ 

1 5 cspsu^tjWL^^^^ embedding around an affiected part requires a surgicat operation and parts in which 
the embedding ts possible are limited. Whan powders or pellets molded by using an oxdplent are made 
fluid and dfrectly inloctBd in the body by means of, for example, en Inloclor, It Is dlfflcutt to de^ty 
embed them in the affected part, though the surgical operation Is not required. An essential defect of 

20 the mteio-capsule method has been pointed out that the micr&^apsulMStaylnglna blood w 20 
inevitably Inhibit the blood circulation resulting in necro^ around it Defects of both methods are 
that a capsulo-fonnlng material or fixing polymer materfal remains In the body. The hlgh-moIecular 
material remaining tn the body for a long period of time wmuld exert some Influences wi the Ihrtng body. 
After Intensive Investigations on new administration methods of drugs made under these 

25 circumstances, the Inver^tors have attained to the present invention. 25 
A term "htgh-motecular material absorbable in living body" herein Indicates a hlgh-molecutar 
material which ia decompmed under ^rttal conditions in the body, such as enzymes and bo<*V 
temperature or combination of many ott»w factors occunring in tiia body. Into metabofitra which are 
hamiless to the Ihring body and which are absortied In the IMng body or excreted therefrom by . 

30 functions peculiar to the living body. Those hlgh-moiecular materials may be chemically syntiieslzed or 30 
they may be obtained from materials occurring In IMng bodies or they may be a oomblri^on thereof. 

As the chemically synthesized high-molecular materials, there may be mentioned, for s'wmpW' 
poiyglycolic acid, polylactlc acid, glycollc acldflactic add copolymer and compoeltlons comprising tfiem. 
as well as polyalkyl cyarwacrylatee. As tiie materials occurring in living bocflas. ttwe rnayt^ 

36 montionectfora^mple. soluble collagen and oxidized (»Mose.^^ 35 
mixture ttwraof. However, high-molecular materials which ere synthesized completdy chemically and 
which are absorbable In a living body ar» desirable for shaping them Into rods capable of being pierced 
In the living body to attain the charactertatf c feature of the present Invention. 

PartiSulariy prefened materials are aliphatic pdyestere. it „ 

40 absort,ed In the nving body In a harmlessfonn or excreted Pohgj^^ 

high compression strength and, therefore, even If they ar« molded Into n«»dteH|hapedro&^ ti>^ atUT 
hate a stengrti sufficient for the piercing irrto tiie body. R«fa jhavl^ a ~'"P;;^j;j;S2S^ 
for tt»e piercing in the IMng body can be obtained from the glycollc acid/lactic acW oopohrmer by 
selecting glyoolic add/lactic acid ratio in the copolymer according to the dwrfthe^ 

45 add hor^opolymers and copolyinars. glycollc acid contemlsprefe 45 
homopolymers and copolymers, lactic add content is prefsr^W ^^^o^iS^^i^^ a 

add, tiwJe having a low polymerization degme and an Intriristo viscosity of «^ {ctetermln^^^^^^ 
solution comprising 7 parts by weight of tridilorophenol »™i lO parts by vwlglrt 

usable. From the viewpolm of tiie molding operation, ttiose having an J™ ^ 

SO preferred. The lactic acid homopolymers and copolymers have a degree of crystalllnity of preferably at 50 

least ^J^jJ^^^yg^'ln the present Invention are preferably those which can dlrectiy be applied to 
parts around the affected part such as cardnoaiaflcs, hormones, insulin, local analgesics snd 

6S ^"^'''^SSMrcinostatica used in tiie present Im«ntion include antimetaboihes such as 55 
cytareWne, alkylating agents such as cannustlne and nlmumstine (nldran), and enticardnoganic 
antibiotics such as mitomycin, carrlnophinn.adriarfiydn and Weomycta - . 

As other medical administration systems in which the rods of the present invention are useo. 
there may be mentioned local anestiiesia and X-ray projection. Anoatiietics snd contrast media used in 

60 tiiose systems are also Irwiuded in tiie present Inventioa Further, otfier drugs may be used in tiie 60 
present Invention witiiout any particular limitation. ^ ^ ^ j„ .„ *•« „„m^a 

Ratio of the high-molecular material absoritoble in the Ihring body to the dmg In tiro mokJed 
composition according to the presem invention Is prefeiably 30— ©9 parts by welghtto 70-1 ^rt by 
weight The ratio is determined depending on active ingredient-rsleasing rata required, dose, period 
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and dz8 and strength of tfie molded composition of the present Invention and also accnrdlng to 
purpose of tlie admlnletratton. 

The present invention provides a molded caictnostatic dmg of controlled release type which 
comprises 1 — 70 wt %. based on en aliphatic polyester ab&ortuble In the Rvtng body< of a 

5 cardnostatic agent and vtrhich Is to Im pierced in a part affected bv cancer. The rod-shaped 5 
carx:inoatatIc drug of oontroiled release type capebte of being piereed directly In the body is obtained by 
salecttng an aliphatic polyester which Is hannless to the living body and decomposed and absortiad In 
the living body and has excellent physical properties, particularly a Ngh compression strength as the 
high-molecular material for fixing the drug and also apectflcany selecting the dnig content of the 

10 molded pniduct 10 
l=or obtaining the rod-shaped drug substantially capable of pierdng Into the Ih/lng body without 
using any plunger accorcfing to tlie present Invention, for example, cyGndrical rods fiaving a diameter of 
about 1 .E — ^2 mm should have e compression strength of preferably at least 200 g wtien tiie length in 
1 cm. 

1 Q Tiie presant Invention Is charafAerlzed In that a mixture of the high-molecular material sbaortiable 1 5 

in the living body and the medldne Is molded Into rods capable of pierdng In the body. The term "rods 
substantially capable of pierdng Into the living body" herein Indicates rods induding needle-iUce rods 
having a diameter of up to about 2 mm and rods obtained by cutting a molded plate of a given 
thlcluieas Into rods of a suitatile wtdtfi of up to about 6 mm aooordlng to a width of the affected part In 

20 whichtiiey ere to be Inserted. A preferred shape of the rods tea needle-iike shape. If necessaiY. an ertd 20 
of each rod may be sharpened so that it can be pierced around or In an affected part directly or by 
means of a plunger or tiie Ulce in die same manner as in the acupuncture and moxtbustion. When the 
needle-IUce molded product tiaving a dtametar of up to 2 mm is to be produced, it b dedrable to select 
polyglyoollc add having a quite high compression strength as the hlgh-molecutar material absorbable 

26 In the Bving body. According to the period in which the active Ingredient Is to be released gradually and 25 
amount of the active Ingredient a combination of rods iiavirtg differem dlametere and lengtlis may be 
emi^oyed or plates having different thicknesses end iertgths selected may be cut into the rods. 

The length of the rods varies depending on the effected part In which they are to be pierced. Rods 
to be pierced In organs in tiie body have lengths ranging from about 1 cm to about 6 cm {toottipldc- 

30 shspsdrods). ^ 30 

The molded drugs of the present Invention may be obtained by various ondinary methods of^ 

molding high-molecular materials. The method Is selected suitably depending on tfie purpose to form 
rods or plates. For example, the mettwd Is suitably selectsd from melt sjidnnlng. compression molding. 
Injection molding, transfer molding, casting end sintering molding methods. The dmg Is mbced witfi 

35 ths high-molecular material absorbable In the living body by mehing at a tertiperature below a 3B 
decompc»ition temperstura of the drug or the drug is mixed with said htgh-tnolecular mstenal. 
dissolved In a sohrent and the mixture Is then molded. If a htgh-motecular monomer easily 
polymerbable Into the high-molecular material absorbable In the Bving body can be used for the 
prtxluction of the mold«J drug, the hlgh-molecuiar monomer Is mbced with the drug, and tiien the 

40 mbrture la charged In a mold to cany out the polymerization by a proper poiymeriiation-lnltlatJon 40 
method to obtain the Intended molded dmg. However, the metfiod wherein a sohrent is used in the 
molding step or the mettiod wherein a monomer Is potymertzed to obtain a molded product Is not 
preferred, since tiie removal of the sohrent from the molded drug or the removal of the unrescted 
monomer Is difficult. In order to distribute tiie active ingredient uniformly In tlie htgh-moleculsr base 

45 absorbaljle in the Ihrfng body. It la desirable to homogeneously mix the active ingredient powder wrlth 45 
the powder base before the meWng by heating. 

The drug thus molded Into rods contains tfie high-molecular matorial which is absorbable in the 
living body and which has a relath«ly high oompreseion molding and It does not always require the use 
of a plunger such as an Inlectoror surgical operation for the pierdng. The rods can be administoiBd to 

BO an affected part of patiem accurately and easily substantially without causing bleeding. Accordingly, BO 
the active Ingredient in a hi^ concentration ects on tfie affected part in only a limited area. Partlculariy 
in case the surgical operation Is Impossible tn the treatment of cancera In the organs such as a liver, the 
rod-shaped drug of the preaent Invention can be pierced therein to effect ttie therapy. If a small amount 
of X-ray contrast medium Is Incorporated In tlie drug In adcBtion to B cardnostatic or the lllco, h is 

55 possible to confinn the cite of the pierdng accorcfing to roentgenoscopy at the time of the 55 
administration. Further, the dose can be maintained or controlled In a deep, affected part by previously 
determining the active Ingradlent content of the rod and ooncentretlon thereof to be grsdually released, 
dnoe the dmg of the present Invention Is molded Into rods having uniform shape and a given active 
Ingredient content. The folkw^ng examples wfll illustrate the preset invention. 

BO Exampte 1 60 
1 00 parts by wdght of glycolic add/lactic add polymer (50:50) passed through a 60 mesh sieve 
was mixed homogeneously with 50 parts by weight of finely puhrartzed fr^uorouradl (a product of 
Mitsui Seiyaluj Co.) to obtain a compodtion. The composition was molded into rods having a diameter 
of 1 mm by means of a Koka type flow tester (a product of Shlmaiu Sebakusho) at 1 BO'C. 
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The molded product having a length of 1 cm had a compression strength In the longitudinal 
direction of 320 g. 

E)cannpla2 

1 00 parts of polyethyl cyanoacrylate obtained by polymariring ethyl cyanoacrylate monomer 
5 aimmerelally available as an odhesh^e for the surgical operatkHi by casting In a petii dish waadissohfB^ 5 
In 1000 parts by weight of acetone. 50 parts by weight of finely pulveitrad 50 fluorouracil was 
dlspeised In the solution and the whole was poured in a petri dish to obtain a plate by casting method. 

The plate was dried at 100*0 In vacuum for 24 hours to completely remove acetone therefrom. 
The thus obtained plate having a thickness of 0. 1 mm was cut Into rods. The rods had a compreetion . 
10 strength of 270 g, when determined In the same manner as in Example 1 . 10 

Examples 

1 0O parts by weight of polygtycolic acid (havlrtg an Intrinsic viscosity In a mixed aotution of 7 
parts by weight of trichlorophenot and 10 parts by weight of phenol at 30»C of 0.3) passed through a 
60 mesh slave was mixed with 30 parts by weight of finely pulverized S^uorouractl in a constant 
1 B temperature bath at 210''C to obtain a solution. Rods having a dtametar of 1 mm were prepared from 1 5 
the aotution by the crystal pulling method. 

The rods had a compression strength In the longitudinal direction of 7B0 ^cm. 

Example 4 

1 00 parts of ethyl cyanoacrylate monomer was mbced with 30 parts of S-fluorouracil. The 
20 mixture was poured in a glaas petri dish at room temperature to obtain a plate having a thickness of 1 20 
mm comprising polyethyl cyanoacrylate and 5-fluorourdL The plate was cut Into rods ha^Hng a 
diameter of 1 mm. The rods having a length of 1 om had a oomprassion strangth In the longltudina] 
directitwi of 640g. 

Example 5 

25 30 parts by weight of polyglycollc acid {the same as that used In Example 3) was mbted with 70 25 

parts by weight of glycolic add/lactic add copolymer (50:50; the same aa that used In Example 1 ). The 
mixture was dissolved In s solution of rssln in chloroform. A chemical shown in Table 1 was added to 
the resulting solution and the whole vras poured In a r>e8dl»«hBped mold. The solvent waa vaporized 
to obtain needle-ehapMl molded product having a diameter of 2 mm. It had a compression strang|th In 

30 the longitudinal direction (1 cm length) as shown In Table 1 . 30 

Table 1 

Amount Compression strength 
{in totat of the molded 

Active ingredient SO mg) product 

36 H2-Tetrehydrofurvl)- 3^ 

B-fluorourcIl 

(cardnostatlc) ISmg 740g 

Mitomycin C 

(cardnostatlc) 15mg 750g 

40 Ikwone **' 

(cardnoststic) 20 mg 250g 



^'"lW)^)arts by weight of polyglycollc add (having an Intrinsic visooslty in a mixed solution of 7 
parts by waight of trichiorophenol and 1 0 parts by wrelght of phenol at 30'C of 0-3) paw«l throutfi a 
45 60 mesh slave waa mixed homogeneously with 30 parts by vrelght of finely puhwrtzed B-fUioroural. 45 
The mixture was treated in a constant temperature bath at 21 0"C to obtain a solution. Rods having a 
diameter of 1 mm were prepared from the solution by the crystal pulDng method. 

The rods having a length of 1 cm had a oonipresdon strength Bi the kwigltudlhal direction of 

50 ^""fcW^parts by weight of glycolic acIiVlactlcBcId copolymer (compridng 80 vvL« of g!y^^^ 50 
and 20 vrt. % of lactic acid) passed through a 60 mesh sieve was homogeneously mixed with 60 parte 
by weight of finely pulverized mitomycin (a product of Sankyo Co.). The mixture was molded Into tods 
having a diameter of 1 mm by means of a Koka type flow tester (a product of Shimazu Seisakusho) at 
1 80'C. 

65 The rods had a compression strength In the longitudinal direction of 380 g aa determined by 65 

using samples having a length of 1 cm. 
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A controlled relaasa effect of &-fluorourc)l rods prepared using polyglycolic add In Dcampte 6 was 
examined. 

The needle-shaped drug having a length of 1 cm end a diameter of 2 mm (total weight: 60 mg, 6- 
fluorourdl fxintent: 1 6.5 mg) was pierced and completely embedded In the Over of a rat (body weight: 
385 g. 1 00 days after the birth). Chsnge In amount of S^uorourdl remaining In the polymer base with 
time was examined to detsrmfne the exudation rata of S-fluorourcIL 

The results ere shown In TaUe 1. 

Table 1 



77/no (<tays) 


Amount of 5-$ihlorouracH 
remaining (mg) 




10 




1 


10.73 


65 






3 


6.11 


37 






5 


3.78 


23 






7 


1.62 


11 


16 




11 


0.49 


3 




E 



10 



15 

15 



Thus, It was recognized that C-^uorourdl was released gradually over 1 B daya. 
G-fluoixMjrcil concentration in the serum of the rat was as low as — 0.02 fig/g for 7 days 
20 directly after the embeddlno. It Is supposed that the ectlvB tngrsdient in a high concentiBtion sets only 20 
on and around an affected part without causing any side effect 



Tast2 

Yoshlda sarcoma cells were planted In thia abdomen of each of two rats waigMng 296 g and 340 
g. respecdvely. Two weeks thereafter, a rod containing S-fluorourdi (having a length of 1 cm, diameter 
.25 of 1 . 5 mm. total weight of 20 mg and &4)uorourca coittont of 6X> mg) obtained by using polyglycolic 
add In Example 6 was pierced and embedded in each rat and advance of sarcoma was obsenwd. 
The results are atwwn in Table 2. 



30 



35 



Comfftionaf 
rat before 



Table 2 

Change after the admfnfstratton 



25 



30 



fiat 
No. 


the edm/nf- 
sttation 


4tfays 


a days 


If days 


73 days 


20days 




t 


296 g 
(15x15 mm) 


303 
(18x14) ■ 


315 
(14X10) 


330 
(6x6) 


332 
(0) 


360 
(0) 


t 

•* 


11 


340g 
(12x22 mm) 


340 
(15x15) 


368 
(14x14) 


364 
(11X11) 


376 
(6x6) 


402 35 
(0) 





Numerals in the parerrtheses represent sarooma diameters. 

it Is recognized that the disease was completely cured 1 3 days after the administradon of the 
molded dmg of Ihe present invention. 

40 ClaimB 

1 . A molded drug comprising a mixture of a high-molecular material absort>aMe In the living body 
and a medldne which drug Is molded into rods substantially capable of pierclr^ In the iMng body. • 

2. A molded drug according to Claim 1 wherein the high-iTWiecular material absorbable In the 

. living body ts one or mors materials selected from the group conslstlr^ of potygiycoiic add, polylactic 
45 add, glycollc acld/lacttc add o<^tymer and polyallcyt cyanoacrylates. 45 

3. A molded dhjg according to adm 1 wherein ttie medldne Is that usable lor the local 
administration to an affected part. 

4. A molded drug according to CIdm 1 wherein the mefiicine la a cardnoststic rnedlclne. 

6. A molded drug according to Oalm 1 wherein the rod has a compression strengtti of at least 
50 200 0 when the diameter is 1 .5 — 2 mm and the length Is 1 cm. - 60 
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6. A molded cerdnostatlc of oontiollod release type eccording to Claims 1 to 6 which contains 

1 70 vrt. %. based on an aliphatic polyester (selected from the group consisting of polygtyoollc add. 

potyactic add, end giycollc add/^actlc add copolymer), of a cardnostatic agent and which has been 
molded Into rode to be pierced In an affected part in the body. 
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